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ABSTRACT 
Piggyback lenses are used by many practitioners as a means of improving the acuities of 
patients with irregular astigmatism. This modality consists of a soft lens carrier with an over-
riding rigid lens. The purpose of our study was to determine whether the power of the soft 
lens carrier would impact the base curve of the rigid lens required. Two subjects were fit 
with Ciba Night and Day contact lenses 8.4/13.8 in powers of +0.25, +3.00, and +6.00. 
Topographical corneal maps were taken using the Medmont videokeratoscope of each 
patient in each of the lenses in addition to one with no lenses at all. It was determined that, 
in fact, the power of the soft lens does affect the "effective" corneal curvature in which the 
rigid lens needs to be fit. 
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INTRODUCTION 
Of those who currently wear contact lenses to correct tl1cir refractive errors, those with 
irregular astigmatism seem to benefit the most with piggyback contact lenses. Irregular 
astigmatism occurs when a difference in refraction exists along various meridians or a 
difference in refraction exists along the same meridian. The etiology of these refractive 
irregularities may be caused by the cornea, lens or very rarely the retina. We will touch upon 
those irregularities caused by the cornea only and the proposed method to achieve the best 
vision for these patients. 
Irregular corneal astigmatism is acquired through injury, surgery, or a corneal disease. Most 
often these patients have undergone a penetrating keratoplasty or have keratoconus. In 
most cases the irregular corneal astigmatism is on the anterior corneal surface.1'3 Spectacles 
on occasion may correct slight amounts of irregular astigmatism and should be attempted 
111itially because contact lenses may create other complications with an abnormal corneal 
surface.2 Irregular astigmatism is corrected with contact lenses by neutralizing the anterior 
surface of the cornea by creating a tear lens that is approximately the same refractive index 
as the cornea.1 
The technique of piggyback fitting was first proposed in 1970 and consisted of a soft lens 
carrier over which is superimposed a rigid lens. The soft lens carrier is designated to achieve 
centration on the eye while the rigid lens is designated to achieve maximum vision.2 Case 
studies have shown increased comfort and vision when utilizing this modality for the 
correction of irregular astigmatism.4 
The purpose of our study was to determine if soft lens carrier power affects keratometric 
measurements. Any change in K values would indicate that using the patient's original K 
value could decrease the effectivity of the piggyback lens fit. 
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METHODS 
.A Medmont videokeratoscope was used to obtain a topographical corneal map without 
lenses in place of one eye of each subject. This was used as a control for comparison 
purposes . Ciba Night and Day 8.4/13.8lenses were then placed in the eye of each subject. 
The powers assessed in this study were + 0.25, + 3.00, and +6.00. The lenses were allowed to 
equilibrate in the eye for approximately 5 minutes before assessment. Topographical corneal 
maps were then taken with each of these lenses in place. Comparison maps were then 
printed and analyzed. 
RESULTS 
Figure 1: 
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Figure 1 shows the effect of lens power on the flat K for patient 1. 
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Figure 2: 
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Figure 2 shows the effect of lens power on flat K. 
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The results of the topographical corneal map comparisons indicate that wearing a plus soft 
contact lens creates a steeper corneal surface. Conversely, wearing a soft minus lens creates 
a flatter corneal surface. 
The following 14 pages include the topographical corneal maps of these patients, 
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CONCLUSION 
It has been shown that piggyback lenses are useful and maybe necessary to provide optimal 
acuities to patients with irregular corneal astigmatism. We have shown that when fitting 
piggyback contact lenses putting power into the soft lens carrier can alter the corneal 
keratometric readings. This is significant because it shows that it is necessary to base the 
curvature of the rigid lens on a keratometric reading in which the patient is wearing the soft 
lens carrier rather than no lens at all. The success of fitting piggyback lenses is dependent 
upon using this established keratometric reading after the fit of the soft lens. 
Piggyback fitting is a useful modality to correct one's vision when full potential has not been 
achieved with the traditional modalities of spectacles and contact lenses. Practitioners are 
sometimes reluctant to fit the two lenses simultaneously but the benefit to the patient 
outweighs the risks. 
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